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HM*I Ml 

^=«|- 3&<$#{A pharmaceutical composition containing Novel 2-oxo-pyrrol derivative compoun 
(I) for treating cancer disease} 

MM*) *W 

<i> £ *j.o}- ^ ^ 3fl* -frH^IK I ) S**«"fr 3E.^*>^ # 

^(tumor)^^ *elfe Afla. ^<Hs)7> 2:3.2.3. 3**ruL ^tb 

^ 7l^S. ^M^MS. *x}. SJ-^^Sfe ^^(neoplasiaH^S 

^HTfl JL** ^ ^3 o.S.fe ^ofl ^STfl S^r \i*H§ € ^lTfl^J^S. 

j7^ti>^ 2000^:^^ , xjflvi 600^ ol^-^l «3\2.3. ji 2020 

^3*Hfe 1,100^*1 A>*fr« ^O.S. ^1^5)JE.S. ^1^*1 =L *)S-^-$r ^>xfl<>> 

20% ^ltr^r. ^ ^sHS. Ir^r^ *V*l*r*l # ^JHt 7l 
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*JHfe. ^^*>7ll Tf^s|*m #5fl;i^-r, *H£- 80-90*7} ^ASl 3*B 
^^-fr^Koncogenes)^ ^^^l-fh^Ktumor suppressor genes)7> $X^, A r°l^ 

^ojjA-i vfl^ ^3 -¥-^€ n w*\rn 

<3> *l^§(histone)^ -fHM£^ y DNA^r ^^3. SAfe ^7l^ ^^S.^ fl^**) 
z}- ^> ^ sH^l (lysine) #71^ e -^lic7Hamino groupHH 7>^tL <^H] 

€^r(acetylation)7> ole^ *\^&si\ (3^3)3 ^H 2 " 

s ^^olM- AflS.«-«^7l ^ ^17> flow. ^^^4 ^) ^ 

S^ofl ^*>al flfe <£b^ $14. 

<4> 4*MMW #3)^ 6Hl^H^3S|^o>41(histone 

acetyltransferase)^ ^^Hl^^V^HHDAC, histone deacetylaseH <^l-¥- 

31 flo^, o>Afl^^ £3Hr t^fc -fr^r ^r^SHI 
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*B <r SUM, °1 al-W-fr ^ "Wl: 1) *l*^r T^Cshort 

chain fatty acids); ^^Hs (butyrate) [Newmark et al. f Cancer leff. 78, ppl - 5, 
1994], 2) *HH^-a>bJ ^Als.(hydroxamic acids) ; H^S^^ ACtrichostatin A), 
^tifl s^Vi S] =. «l=.^A>n| -tKsuberoylanilide hydroxamic acid, SAHA) ^ ^•'^M^'el 
(oxaraf latin) [Tsuji et al., /. Antibiot. (Tokyo) 29, ppl-6, 1976; Richon et al., 95, 
PP3003-3007, 1998; Kim et al., Oncogene 18, pp2461-2470, 1999], 3) 2-<>H ^-8-^-9, 10- 
6(|^.Al^7>^<a(2-amino-8-oxo-9, 10-epoxy-decanoyl , A0E)1- XW^r ^He^S^S. 
(cyclic tetrapeptides) A(trapoxin A) [Kijiraa et al., J. Biol. Chem. 268, 

22429-22435, 1993], 4) A0E# 5L^*r*l 4<>1« *H*W^H. ; FR901228 « <>} 
sM^Capicidin) [Nakajima et al . , Exp. Cell Res. 241, ppl26-33,1998; Dark in-Rat tray et 
al., Proc. Natl. Acad. Sci. USA 93, ppl3143-13147 , 1996], 5) €*M^(benzamides) ; 
MS-27-275 [Saito et al., 96, pp4592-4597 . , 1999] $X^. 

^ <>}*ll*>7iq-, *rlH^ 3-2-^ 9XSL*\, ^5L^*\5L ^<&S>\ * 

*\7) $\n^ iSr^r ^£(^3 « mM)« ^-2-5- *K*. ^*»Hj*^°M tS r 
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^ji) 03 # *l«8* 6 H. ^ FR901228£ 1# ^-M^ #31 (phase I. 

National Cancer Institute)*! %<LSL °W <W. 

^K** 0.3. *l*im ^ 5^fe S*W£ ^^9- *l*fl ^ ^-ir -n-S."^ ^ &fe 

«> jl^^s. 3711 €--?f-sM, ^fl^, $1#, -fMJ-tf, T^tf, 

*>fe ^§ ^ «j-a>^ A^-i- s^-s^m ^3. 

*|*fl*H -tfW8* M-^fe #3*1 W* 0 ^. W^fe 3.7)1 tflA>z] 

^(antimetabolites), (alkylating agents), ^rAV^^l^lKantimitotic drugs), 

AM* (hormones) *.£3. ^fr^M , SM|3£<q *JBL« tflA}^^ ^Wfe rflA>^-sj- 

*ll3.fe ^^-n-S.^11 (methotrexate), ^-^-fi-S.^H6-mercaptopurine, 6-thioguanine) , sj^l^Tr 
5L*H(5-fluorouracil, Cytarabine) $X<L*\ , DNA3 ^o\y& t^7lf £fl«H DNA^ 

^^(chlorambucil, cyclophosphamide), ^^H 1 ^ ^lr(thiotepa), SKMiiVHHtfl 
^l-(busulfan), ^H^^-f^rTll s)-^-I-(carmustine), BBW^l ^lr(dacarbazine)^ 

fe ^-bJ^pHaI D(actinomycin D), ^^1^, M^H-a, nlJL*H4»4 ^ -sj-^Aj -sj-oj- 
Sl-l-Sr^^^r ^#^5.^1^, ^^r-ir i^fe -frA}-^ *J*fl:*f|<& ^ 



45-9 
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€ ^MS^I A>-§-S]al 

^ UN* ^1S.*>71 AflS.^ 7>*1 

q**, -fr&x} to* *1* * *e 

*M*H=- M** fl« ^^7> 

*l*fl%^* M-^xfl^ 7fl^7l flfc fcnH* * * 2-*<Si-*l* 
[TO°1 o]s.ZL^ *>£r 71^^ 4^11 

<9 > s.^^. -o^^v *j-<£:M-t- M-^fe ^ 2-^-^ ^-t ( I ) 



45-10 




#3 2004/7/22 



o ^.71 ^*>7i ■& ^-8: # ^is.<^i -fr-Mh *>7i ( i )^ 



(I) 

12> ^-7] *H*1, 

13> 

Xtt -OH, -NHOH, -NH0CH 2 Ph, , 
; 14> n£r 1 5^ 34^131, 

71 ^ Wl3ll^7l ^^7)olJL, 
<17> ^ <>]& 4^ ^1^. 
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> ( I )4 4^ 4«l 4*41* Wi*. 4*4 £* 4^ 

9> N -*l H. ^1 -3- (1-4=1^-2-^-^ ^ 1 -2-44i-2 , 5-4 *1 E.3L-1H-4 1~3-^ )-= 3.4 £o>t>1 

— (le'), 

0> N-*lH^Al-3-(l-^^-2-^^-2,5-4*l^S-lH-41--3-^)-=S.4'8: 6 HH (2h') f 
il> 3-(i-<a;t-2-*ai-2,5-4*l^S-lH-41--3-^)-N-*lS.^^-HSSl^oVBls. (3h' ) , 

!2> N-*l H^-Al -3- [l-(2-4H ig )-2-^i-2 , 5~4 "&1 E.3.-1H-4 1~3-^ 3-H5L4 

(4n'), 

j3> N -*lH^Al-3-[l-(2-v+=^^-2-^-^^)-2-^i-2 > 5-^*l^-lH-^l--3-^]-^4^ 
°}v)IL (5n'), 

24> N-*1 = Al-3-[2-^-l-(2-B| iL5ffl-2-«a-«4| « )-2 , 5-4 *1 H.3.-1H-4 1~3-^ ]-» 3-4 -8:4 

(6n'), 

25> 3-[ l-(3-4 )-2-^-2 , 5-4 *1 S.3.-1H-4 #-3-<g ] -N-*l H^-Al -HS.^ 

o>p1H(7w'), 

:26 > N -^ = ^Al-3-[l-(3-4=^€-2-^-=S^)-2-*i-2,5-4*l^-lH-4^-3-^]-=S.3i| 
^HH (8w')tl W. 

^27> ^tb, £ ^^H^ #4 ( I >4 SMN*4 ^ °1# *3L^^S 3L^- 
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» tf^S|o.s «|-8-7>*«- -fr3l<J(free acidW W7>$ 0 1 -fr-§-*>4 

-B-71 -M, <|« if**, 6 H§ SEfe <>MsMsm* a>*«H 

sm. 

0> olH, ^Bl#O.S.fe -f}-7l#4 A}-g-^ ^ flO.^ , *7l<*UJLfe <3#, Sl^, 

, B2l^^S.oHlH#, AlHsAV, ^efl°J#(maleic acid), ^H4#, -MKh €2#, b}- = b}- 
sa}. ) «p].s.aV i nV^s.AV, ^SS^-iKpropionic acid), T^^Kcitric acid), (lactic 
acid), #s|#4Kglycollic acid), #-¥^£Kgluconic acid), S^HM*. W^S- 
#(glutaric acid), #^^K glucuronic acid), ^4^, 4^^, n}* 
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(1)5} m<1 M« ^ Sftfe *H§ £fe $71^713 i«r^. «l* M. 

^1^, <>HM<>1£. ^AlvllolB, ^ht^H^ ^flolH, ^t^HB, 

33> «. ^3 tng. s-a^ ^-71 ( I ) s?-W^ aflaU-HI-a: *H^*Kr ££-3., 

34> z>}7)°\ ti>-g-^§^ £ tflS^Sl SWirl:^ afla^-i: ^ Tilt 3. v+^iflfe 

*_>-§- ^ ^ #3 OS ^ $14. * ^-S-^ 1 

^ 4^ <=>!€• -^H^ -£^34 &4. 
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5> IifrM l] 



afl (Hunig) ^71^ £4*M| -fr7l-8-nfl j^t* (a)l- 

=L <§7lfe W(aH t|M 2 xfl*l 3 ^^S. ^ flo.^, o]f2] 

* 2^fe, -*7i *TO*(b)* i-r3-(TcH*oW2t)«a<]-8-^*^ 

Jitlolnls. (EDO M*HI -B-71-g-pfl MA] 5L±*Vdr ShM^ JMWr(c)* ^S^. <=>H , 
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*i 1.2 %%sls. A>.g.^ ^ 5a^. sb-^ *fr o * ^ 

*> ^ 3WWte ^-71 «NKc)* °H*i ^MUtt ^ B fl^ MCGrubb's ( 

I) catalysis)^ +71-M *4W *W*(d)2 ^1^. <>H, #7l a>-§- 

SM**(c)4| *fl*B 0.02 ifl*] 0.1 ^o] w>^-3)*H, # 

3.*^ ^ *|«*Q X7> -NH0H*} S|-WKe)* ^« *r #7l ^^S. 
*H, vfl^l 0 r ^41^ ^5.^*1 



4i> 2] 



c42> tiV-§-^(2)^ #-§-^(l)*(H3 ^#(d)S.^-Bl 3^W(n)» £fe afl^M-^ 
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|o^£i}Ef (NaHMDS)l- 7}$ * ^7}*}£.3. WJiS.'WS. SEfe U -fi.£.SL# 7>*H 

#71 *hM*1 NaHMDS^ JMJ-*UW ^ 1 *fl*l 1.5 W°l »V^^. ^ 

^jLS*H2.fc 1 1.5 «<>1 «>^*>4. 



4> I^r-S-^ 31 
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^EH^ls-sq- ^-(cH^oMiO^^* * #-Sr°1H 10*1 s^S*}. 

(Grubb's(I) catalysis)^ ^7fl*>^ -frTl-M SW*(w)3. #^1*14. 

^ofl nHft * X7> -NHOH^l 3Wlr(y)-§r *r #7l o}^ 
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<hw uwt ^*ias n*i ^ si- tt«w=.<*)» *hhms*m 

(ah)* ^|S^7l fl« 8^31 

*fl l^c(A|t ***(«>* *7l-M*HH fl^ZlWittig) ^4 
(aa)^r °H, *7l-**flSfe xq#S.^^(CH 2 Cl 2 ) ** ^ ^ 

^fr *«*(*><* « 1-5 2 WAS ^ 5*^, ««■ 

60-70 *C £:2c4M *r*8^ *r $X^r. 
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.2713 e 



§(ab)£ °H Pd-Cfe *Wm)<* tfl*fi 0.1 Ol^q 0.2 WAS ***** *H ^ 

4 3**4Wfe **» Cab)» ^#WlW<>ls4ol£(UH)^ 

#(ac)* «fe*h *7l*H|fe THF* AVfr* ^ 5ft^ 0 t -M* * 

4 4**1 s«4HM «1« (ac)* *>M W« tlM**** **1 
m (ad) * sfll^ °H ot^H * *M1 i 2A l 

0> ui4 «§7l°l 3°liH3.^<««}** * 80T34W 6^4»4 

(af)* ^^4- 

XI 7**1 4Hfe XI 6*Xl<M *»*(af>* 3.^(1)^ 

(Grubb's(I) catalysis)^ **W*I *W(ag)S ^1^. 

4| 8**1 XI 7**I*H ^ *«(ag)« *M ^ 



59> 
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*1 3 «*1 «>^*H, 0 TJ + 

44* a* mi *M 7 <^ ******* wstt 

^E£, ^z^SLS. # *|S.*fe* -fr*^. 

Wi ^ #71 «<W ( i ) *«■* -frauds. 
M« sWt tf4* *m* «W **#* **W. 

^ ^« ^ ^oj. f m. 

*HM*«. ^m^CHodgkin's disease), 

^8 S-fe *«. «W «H*. 41* H* ^^ 15L * 

^, ^##€ IH 1 , M^^JlKCNS; central nervous system) 1*> CNS HH.*, & 

of, ^ ^a*. H*K** ^<>1 sa^. * *** w« ** * 1SL6)1 A> ** 



* 4**1 «H** It^r S^** *** 4* **. +** 
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> ^ ^-tgfii jw** i#*}fe ^ 4^ 

A ^ afe ^l** 

t> ^i^Tflfe, **** S+lte « *}-§-*Hr 

M. W> *°1 ***** W ^ 

a^s. <>1#£| ^1* M» 3*. 3a^^>^ 0 lH(calcium carbonate), *r3. 

^(sucrose), *SA&(lacto«e). *W 3Ml€ ^ fl*. a*. 

olsH p>^lvH^ &*o>*W«. €3. tf* 4* Sft^. fl« 

5Lfe W*. ifl-M*. -ML *°1 *^fe ^ A> ^ fe ^ # ' 51 

4» 4^4 olsq^ 7}*1 Jf«^ ( 4ft* **1 AM *°1 

s ^tf. ^M-I- fl* *fl*Wfe ^-S- 6 -^, «1^8-MI. 

s ^ $ ^7} «l<r^-ML W*l|3.fe S^^t (propylene glycol), i 

BHim **** 7l *' «* 

s -ol aH-^ ^ 5^. fl^(witepsol), 43St, m^(tween) 61, 7> 
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^ *hnm * * £ » 

3b ^«fl^1, £ 0.0001 lOOmg/kgilS, *V^*Mlfe 

0.001~100mg/kg^ ** <H<a 1*1 *fl*l ^¥<H Mt^ * **4 

a* a^fl* # *M *«*H o.oooi - io «V^*»«fe o.ooi - i 
atb, £ W*l *M **** <33 Mas. 

s}*}, ^vfl ^ (intracerebroventricular) ^*fl M* ^ 

72> ^4 l: 3-[l-(2,4-^^l-^)-2-^-2,5-^ 
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3> 



4> ^ l. ti-3-(2.4-t3iflgAli«aW?ia tHi(lb) 

*5> 2,4-cl ^14^1 »ffl^o>nl (500 mg, 3.33 mmoD^l -M^M $Hr ^H^^sH^ -g-^ofl <£ 
!Ji3*lS.(0.320 mL, 3.66 mmol)^ tqo}^=s.^6{|^o>^l (0.700 mL, 3.99 mmol M# ^ 
* 12^m MQ^ftA. W&W* 10% ^^-q-H^S. 

^/^S.S.5L^-=1/9)^S. 40%^ ^-§-(276mg)3. 

76> 1H-NMR (300 MHz, CDCI3) , 6 7.12 (d, > 8.1 Hz, 1H), 6.44-6.39 (m, 2H), 5.99-5.86 
(m, 1H), 5.21-5.09 (m, 2H), 3.79 (d, ^= 6.0 Hz, 6H), 3.74 (s, 2H), 3.23 (d, J± 6.0 Hz, 
2H) 

77> ia-7fl 9. 4-r^-(2.4-^^s.Al-iffl^)-^V5.^1-^lg.-4-^^^> tfH3 <fl>n3li^) ^(ic) 
78> ^71 *fl l#7fl*lH ^ 0.5 

M ^_oflofl 2-Dfl^^-5a^c]^-5-^^^i^s(253 mg, 1.6 mmol), 

l-(3-(^^l€ 6 > 13 l^)5.S.^)-3-<Hl^^l-a.^olT 3 lJE.(331 mg, 1.73 mmol)^ M^lJo'MiO^ 
^(48 mg, 0.39 mmol )♦ ^ lO*!*^ ^ 5% 
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■M (10 mLHm* oJ^^oIes **«H a*db« -M-SlS. JMUHM. i^AV 

?\) ofl^ o>AflEflolB/«|'iV=l/2)^.S. ^^|*H 70%^ 4^(324 mg)3. <£$X^. 

> ty-NMR (300 MHz, CDC1 3 ) 6 7.14 (s, 1H), 6.44 (d, 2H), 5.72 (s. 1H), 5.12 (s, 4H), 
4.56-4.81 (m 2H), 3.91-3.83 (in, 2H), 3.78 (d, J= 5.3 Hz, 6H), 3.65 (d, J= 1.4 Hz. 3H), 
2.63 (t, J= 5.7 Hz, 2H), 2.54 (t, > 5.4 Hz, 2H) 

P ^Tfl 3. 3-ri-(2.4-t^pfl^Al^^)-2-^-2.5-^^^ -lH-^#-3-^1-Hg.^^AV gflji ofl^ 

u> ^-71 *i] 2#7fl°fH ^#(324 mg, 0.933 mmol)4 -f-sfl^ ^ D fl(74 mg, 0.09 mmol) 
» o}s^*l^M x.fl^^#^e}-o]H. (93 mLHl ^ 24*m m^l-^cf. -g-*fl 

^6>Afl^|olB/«|^i/i)o.a 5g*H*M 90%^ ^(268 mg)S. 

32> 1H-NMR (300 MHz, CDCI3), 6 7.11 (d, J= 9.0 Hz, 1H), 6.61(br t, 1H), 6.43(s, 1H), 
6.40 (d, > 2.7 Hz, 1H), 4.56 (s, 2H), 3.78(d, /= 5.4 Hz, 9H), 3.65(s, 2H), 2.61(s, 4H) 

83> ^ a. 3-n-r2.4-t^m*1-€^)-2-^-2.5-^1^^ 
p1j=<3 3Ha(le) 
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4> #71 3^H*| 3^#(100 mg, 0.313 mmol)^ ^-g- -g-*H NH 2 0K (^l^-i: & 
4\ 1.7 M 0.27 mL, 0.47 mo\)& 0t:°1H ^<Q® * 4*1 5L^*>^. ^ 

^■i- 2^ (0.020 mL)6.S. **H* * 10!H«*/«SS*«-3. ^4$* 

*fl: *m*/*3.3.S.«~l/9).S.3. 3.*fl SfrtH-fr 50%^ ^-§- (50 mg)S. 

» iH-NMR (300 MHz, CDCI3) , 6 7.04 (d, J= 8.1 Hz.lH). 6.83 (s, 1H), 6.53-6.44 (m, 
2H), 4.54(8. 2H), 3.81 (t. /= 2.0 Hz. 6H), 2.56 (t. > 7.2 Hz. 2H). 2.34 (t, > 7.4 Hz. 
2H). 1.9 (s. 3H) 



86> 2. 

3-{l-[2-(2-l-^iL S «]-2-^dt-2 . 5-^ *1 2= SL-1H-S) *-3-^ }-N-*l = 3.*! ^ 

«7> 



<89> 2-(2-#^-^-^^)-°fl€-ir (500 mg, 3.57 mmol)-§r *im«5.eH^ 
ofl ^.o] _g.oflofl /7 -l-^#5£ 1 d#S.5l-ol = (1.02 g, 5.35 ramol), tWi*3.*4|1K*l(1.24 
mL, 7.13 mmol), 4-(^m<>H*-)^ i a(86mg, 0.71 mmol)* Or *W 
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3*fl*H 70%^ ^* (740 mg)S. 

K> #*1 2. <a-^-f2-(2-#^g.-^^-)-^^ i- 6 i- 1 ?H28v)^ 

n> #7l ^ H^H^ 3^1-(350 mg, 1.19 mmol)-gr *}A|£^H<tH ^rSl^ QH*}^ 
(0.89 mL, 11.89 mmol)^ tH^HJL^lli^tt.Sl ml, 1.78 nmol)* 6 
Al^oj. 357^1^1^. -«8^*V»* 10% H>^^flS. *JH<1* *3.3JE«v£3. ^#*V 
^ ^v\=L^]<B-°-£. ^ 

^#^r ^^a-S-^SZLeJ-^ ^(-ii^HI 10%^^/#S.S.S.#)^-S. 
*M 3E*ll ^1-^: 66%^) ^-§-(141 mg, 0.79 mmoDS. £53^. 

3, 4-{^-r2-(3-^#-^-^^^1^1-^ ti >S^>-^^-4-^ ^^^ teM^ (28w) 

<93> #71 »1 2#tHH <£-£r ^#(100 mg, 0.56 mmol)^- *1^H -JMH^Mflfe ^1 

!€#3.eH= -S-^^l 2-^1i^-€^^-5-^llH^l^(106 mg, 0.67 mmol), l-(3-(i=H 
lo>Pl^)HS.^)-3-^l€^>^ 0 l D l^-(139 mg, 0.73 mmol)^ 4-(^ ia ll^ <i > lp l^) : ^^ i a(20 mg, 
0.17 mmol)* * #<fr4H lO^l^FS-tt H^Sft^. ^ 5% (10 mL) 

Afl^tb ^ <fl^MI ^#*H atsMiW i^-^M-Sf- 
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^ E flolH/«()AV=i/2)o.S- 5.*f| 72%S1 ^-irCO.40 mmol, 128 mg)S. 

*> 1H-NMR (300 MHz, CDC1 3 ), 8 7.19-7.09 (m, 1H), 7.04-6.94 (m, 3H), 5.84 -5.57 (m, 
1H), 5.13 (t, J= 10.7 Hz, 4H), 5.06-4.94 (m, 2H), 3.79 (s, 2H), 3.62 (s, 4H), 3.53 (d, 
> 5.4 Hz, 3H), 2.89 (d, J= 6.0 Hz, 3H). 



J6> ^-71 jfl 3^H*1 SHM-(100 mg, 0.31 mmol)^ ^f-tfl^ #"11(27 mg, 0.03 mmol)* 

»>S^1*«W ««*3.i*WH. -§-^ (31.3 mL)4) ^ 24*12: -M 

1 oH^^m/^-ibi/D-eLS. a*H sWfr* 75%^ ^-§r(69 mg)3. 

»7> 1H-NMR (300 MHz, CDCI3), 6 7.16-7.12 (m, 2H), 7.03-6.93 (m, 2H), 6.59 (br t, 1H), 
3.67 -3.65 (m, 4H), 3.62 (s, 3H), 2.89 (t, /= 7.3 Hz, 2H), 2.56 (s, 4H). 

c98> £7]] 5 ^jidMg^A^icgLyJzf^ 

g^ ^-ol-pl^ (28v)^ 

<99> ^-71 *» 4#?HH ^#(38 mg, 0.13 mmol)^ -§-«H NH 2 0K 0*^* 

1.7 M 0.38 mL, 0.65 mmol)* * #&<%X\ 
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(0.02 wL)±S. *J*H * 10% ^Mr/«LSS*AJL 5L*4|* <^4^ A 

-g-#*H: ^«*/«£aSt=l/9)Aa 3*II*H STO** 65%^ ^-§- (25 mg)3. £&4. 

°> 1H-NMR (300 MHz, CDCI3) , 6 7.19-7.08 (m, 2H), 7.02-6.92 (m, 2H), 6.69 (br t, 1H), 
3.69 (s, 2H), 3.63 (t, > 7.0 Hz, 2H), 2.87 (t, > 7.0 Hz, 2H), 2.51 (t, > 7.0 Hz, 2H), 
2.25 (t, > 7.3 Hz, 2H). 



)i> %Jlofl 3. 

N _* l2 ^ Al _ 3 _ a -[3-(4-pfl4I^ 

o>nls.^ (40ah) 

32> ^ 1. .Vp-#<53-^Va^^^> gflj Qfl^m (40aa) 

03 > jHW4M*|S(1 g, 8.30 mmol)4 H^l^im^^^^HH^ ^ <=»D^]S 
(4.16 g, 12.45 mmol)« «*M.aM=. *t« * * *tt 

* °fl^ c Hl^ 0 lH/^^=i/7 -g-^-i- $7}W HW fl J 3nfir«4. ^ 

^^ol — ^ ^ ^71^:4. ^ -M* #W**H S^l S-W* 95%^ ^ 

*(1.39g)3. <3&4. 



104> r^] 2. 3-p-m-<£-¥.S.3i\£-^*y pfl^ ofl^Ejlg. (40ab) 

L05> *(| l^H^ g, 7.90 mmol)°l It^&tt I^IM 
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*\ iaR> <v 45. *WHI» TIM ttflaa^sw HMU-M*I-«"1. * 

<fl^<>H^|olH/«|^=l/10)^.S **«H ^-W-i- 95%^ ^-ir(1.24g)S. * 
X> ^3] a- 3-i7 -f-^- g ^-l-g- (40ac) 

w> #7l all 2^*141^ 3HHK1.24 g, 6.95 mmol)* o>S* *1€W BflB^lS-S.^ 

^ 100 ml* 27 ml 0T?<>1M * 2*m : §- < ?3: :5H&*}£ 

^bM^M # 3 ml, IN NaOH 3 ml, #9 ml* *>3*)tfl3. ^<&& * 30^H 

a^4. **H*M4I i^ist ©1**M ?l€-th 3^*1 -M* #Wfr*M 

S><*| S^l SHI"** 93%^l ^-i:(6.46mmol, 971 mg)3. "SS^. 



IQ8> 4 W«^^>-3-oHI^-5a ^ ofl^eflg (40ad) 

109> $7} *l] 3#3H*i ^#(971 mg, 6.46 mmol)* *}^-& *\®*}^ ^^SBW 

ccj] ^o] ^.onoj) £^#S.e|-o-|s.(2.46 g, 13.0 mmol), t^o-|^^s.^<>{l^o>^l(3.40 ml , 19.40 
mmol), 4-(^^l^ c >H^)^^^(158 mg, 1.29 mmol)* OX? * 6Al#*S> JEW t±X\ 

^ 3.S.p}S.ZL^5q ^(-S^* «l, i*m*/#3.3.3.#=l/7)°-3 
*H 3^€"* 70%^ ^ (1.30 g)S. <£3X^. 
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» 5. ttg-(.Vi>-»ti-g.g -*V*y , aa SL2 ^Oae) 

> all 4#tH*1 ^#(1.30 g, 4.27 mmoD-i- oVAflSiWM 

(1.60 ml, 21.40 mraol)4 ^oliS.S.^<^l€^(0.97 ml. 5.50 iranol)-S: M$ * 100TC4H 

6Ai^o> a^m**. ^g^^»* io% ^a^q-m#«LS * 

Ej*H SHI"** 85%^ ^-§r(3.62 mmol, 687 mg,)3. 

2> ^ai 6, 4-r^-(3-^#^-g.g-^)-^>5-^ 1-^^-4-^^^ ^ ofl^Bfle^ ^Hj(40af) 
t3> #71 *1] 5^^^ ££r ^l-(687 mg, 3.62 mmol )^ <^>^ *13HH -M^NS^f "11 
^^SS-^lS. 0.5 M-§-«2H 2-^^^-Aa^^-5-Bfl€°fl^S.(683 mg, 4.30 mmol), l-(3-( 
cH^ol-t>lit)»S«)-3-<H|^9l-ja.^« , lwlS.(902 mg, 4.70 mmol)^ 4-(tH€ c >} 13 li*0*)3 i a(133 
mg, 1.09 mmol )* ^tb * *M*i 10*1 Wtf 44 5% 

-§-«-« (io mL)4 a^-^l-s. ^ >fl^«l-SII^. -fr7l** %^>zLvii#o.s aat« 

oM*MJ2/*tebl/2).£3. ^^1«><^ 5.^11 3&tH"§: 73%^ ^-§r(2.60 mmol, 797 mg)S. <£&t}. 
14> 1H-NMR (300 MHz, CDCI3) , 87.05(s, 4H). 5.70(s, 1H), 5.16-5.07(m, 4H), 3.94(s, 2H), 
3.64(t, >3.3Hz, 3H), 3.36(s, 2H), 2.67-2.51(m, 6H), 2.28(s, 3H), 1.83(t, >7.7Hz, 2H) 
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> ttrt 7. 3-r2-^-1-^V^^-y^^V2.5-^»l^ ^H-^#--3-^1-3t,^^V nfl^ ofl^Efl 
^-^ (40ag) 

> ^-71 z\) 6^*H*i ^■§•(797 mg, 2.60 mmol)4 -f-Bfl^ ^11(180 mg, 0.10 nunol) 
* "HMM-eWiEL -§-^ (200 mLH -^^H 24*12: 5l^:-s>^4. * 

6)]^oHlEflol3/^|A>=i/i)o.s. a^l fl-W* 50%S| ^(391 mg)S. <S&t}. 

7> iH-NMR (300 MHz, CDC1 3 ), 8 6.96 (s, 4H), 6.56 (s, 1H), 3.67 (s, 2H), 3.55 (s, 3H), 
3.37 (t, > 7.2 Hz, 2H), 2.48 (t, > 8.2 Hz, 6H), 2.19 (s, 3H), 1.76 (t, J= 7.6 Hz, 2H) 

■8> 8. N z ^£^ z 3d2z^k±^3^^ 
"EMd (40ah) 

19> ^-71 A 7#3H*1 ^ W*(.100 mg, 0.33 mmol)^ -§-^°fl NH 2 0K (^^* 

^ 1.7 M 0.82 mL, 5.0 mrnol)* 0TC<>IH * 8*14 SL^VS^. «■ 

ofl^. ^ (0.020 mL).2.S. 3- 10M«*/*S3.».a3. WW 

^^/#S.S.5E#=l/9)-5-S. 3*f|*H S*fl 50%^ ^r-i: (50 mg)3. 

20> 1H-NMR (300 MHz, CDCI3), 8 7.21 (s, 4H), 6.95 (s, 1H), 3.96 (s, 2H), 3.60 (s, 2H), 
2.72 (s, 5H), 2.45 (s, 3H), 1.99 (s, 2H) 
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>^AH l. N-*l ^ a] -3- ( l-M-5Efm-2-<a 1-2-^-^-2 , 5-^ *1 R iiL-lH-sl 1-3-^ 
^ (le 1 ) 



3> [S. U 



-a ah 


3*FF3 1 NMR san^ LC-MB 


i 




RT :3. 93-5. 93 UJass : 311.2) 



24>^aH 2. N-*l = ^l-3-(l-^^-2-^-2,5-^^lM-lH-3i|»-3-^)-HS^-a r o>T 3 ls.sl 
^(2h') 

25> 



126> ^ 1 V(2^^-2.5-tl^£.a-lH-^»-a-^V^5.3fl ^>^^ ^te^ ^(2f) 

L27> 3 -[l-(2,4-^t I 1)aAl^^)-2-^-2,5-^*l^-lH-^l:-3- < a]-H^^ 4^3. 

^#(ld)(200 mg, 0.63 mraol)^ S^»«L3.<>MS'a (0.7 iO-M* MM***: (0.100 
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ml, 0.63 n»l)+ *7>1& * lW*<& WW*. -M* '* 

7)Q (20 raCH 4*. *7l** S*fWSf *«* (5 «C) « & 

=19/1)^ o.^ 34|tiH 3-(2-^-^-2 , 5-^ *1 S. 3.-1H-*! 1-3-lD-HiM 
-WfrSSW^* 47%, 50 mg). 
*> VHWL (300 MHz, CDC1 3 ), 8 6.76 (br t, 1H), 3.89 (d, /= 1.3 Hz, 2H), 3.63 (t, /= 
1.9 Hz,- 3H), 2.58 (s, 4H). 

2. 3-0-^-2-^-2 .R-tm£.a-iH-3 a*-a-tiv«a3fl^> ^mfl^M^ S3 (2s) 

30> ^-71 *ll l^TiHH 3W#(3f)(50 mg, 0.295 mM)^ THF (0.6 mO-fr^M NaHMDS 

(1.0 H in THF, 0.330 ml. 0.330 mM)» a^fc * 30£# m^V^tf. 

« 4i*MS«>.Q3 mi, 0.359 mrnol)* ift*«NHI ^7>^ * OtJ*IM 4^ t)-fr, # 

^oj-S^H-^ mC) ^ ^#(2 m£)S- *H3* 4^, ^ 7 1^ JKM-^I^ 

ofl^oHl^olH)^^ 3*I*H 3-(l-^m-2-^-2,5-^*l^S-lH-^*-3-^)-^S. 
stj^-AV pfl^olliBlls ^#(3g)-i- ^^rSW^ 33%, 18 mg). 
i3i> 1H-NMR (300 MHz, CDC1 3 ), 6 6.65 (br t, 1H), 3.81 (s, 1H), 3.64 (s, 3H), 3.01 (s, 
3H), 2.60 (t, 4H). 
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3. N-*1 -3-( 1-dl H -2-^-2 . R-cJ Si JEL jg,-lH-3H $-t>\v)B.2\ ^ 

(2h) 

3> <#7] ^ 2^r^H^ <2£ ^1-(18 mg. 0.10 mmol)Sl ^l^-ir -fr^ NH2OK ("fl^-i: 

1.7 M 0.09 mL, 0.15 mmol)§ 0TC«1H M« * ^^1^ 1*12: 5L#*}£^. *W 

£ (0.03 mDiLSL * lfflH«/»3UUE»AB. a** <^4^ 

ofl^oHB||olH/^€^r=5/2)^.S. 3}*0*H 2£*ll STOMr 59%^ (11 mg)S. <9&^. 

M> 1H-NMR (300 MHz, CDCI3), 8 6.76 (br t, 1H), 3.84 (s, 2H), 3.00 (s, 3H), 2.59 (t, 
> 7.2 Hz, 2H), 2.42 (t, J= 7.2 Hz, 2H). 

35> #71 -i^H 2^1 7]^t!r ^3:^4 ^8*H *M 5- 25+ ^ #^ 

36>^aH 3. 3- ( l-^m-2-^-41-2 , 5-^ *1 J= S-lH-s} #-3-<£3 )-N-*l H. ^ *1 -HSS) 2=3 ^ 
(3h') 

.37> 
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41 AH 




NMR i^i* WW 


3 




6.89 (br t, lW), 5.98-5.67 (m, W, "~" 






5.10-5.08 (m, 1H), 






3.36 (t, /= 1.8Hz, 2H), 2.61 (s, 2H), 2.06 (s, 2H). 






1.87 (s, 2H) 



> #7l #:aofl 241 71 « -fr^Vtb ana*** ^<*H *>7l s. 3* ^ 

9> 4. N-«l^^-3-[l-(2-v+H^^-l-^-^€)-2-^^-2,5-^*lS.S.-lH-3qi:-3-^]-S. 

a>*X|4| 5 . N -^=^Al-3-[l-(2-q-=^^-2-^-^^)-2^^-2 f 5-tq*l = S-lH-^l--3-^]-H 

S-^^r^lS.^ 1M§ (5n') 
>i>^oj| 6 . N-^H^Al-3-[2-^-l-(2-Hl^-2-^-<^^)-2,5-^*l = S.-lH-^#-3-^]-H.S 

sq^-oyulH.^ ^ (6n') 

42> 
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*M4I 
4 




J.0l(d, >= 8.1 Hz. IH). 7.77(d, /= 8.7 Hz, IH), 
66 (d. /= 8.1 Hz, IMS. 7.48-7.20 (m. 4H) 6 62 
br t, iH), 3.56 (s. 2H). 3.30-3.25(m. 2H), 2.51 (t. 
/= 7.3 Hz, 2H). 2.25 (t, 7= 7.3 Hz, 2H) 


5 




7.73-7.66 (m. 3H), 7.53 <s, IH). 7.40-7.32 Un, 7BU, 
7.22 (s, IH), 6.61 (br t, IH), 3.69 (t, /- 7.3 Hz, 
2H), 3.60 (s 2H), 2.97 (t,./- 7.0 Hz 2H), 2.49 
(t, 7= 7.2 Hz, 2H), 2.24 (t, 7= 7.3 Hz, 2H) 


6 




7.08 (br t, IH). 6.85 (t, /= 4.0 Hz, 1H). 6.74 U, 
IH), 6.68 (br t, IH), 3.65 (s. 4H), 3.37-3.29 (m 
IH) 3.05 (t, /= 6.1 Hz, 2H), 2.51 (d, J = 4.8 Hz, 
2H), 2.28 (s, IH) 



3> ^7) %5L<H 3°fl 7}A& >\}2-^^ * A >^ "H^** *>7l S. 4*r #**|» 

">-£AH 7. 3-[l-(3-«l^^-4-^-H^)-2^^-2,5-^*l = S-m-^^-3-^]-N-*lH-^l-S. 

S.jtl-g.^c^ ^( 7w «) 
45> ^AHl 8. N-*lH^Al-3-[l-(3-M-H^^-2-^-HS^)-2^i-2,5-^*lS.S.-lH-^l:-3-^]- 

s^^oVtil^ (8w*) 



.46> 
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^A|o|| 
7 




' MUP ^MSia cHi6m — " 

WMK — — -xi W| l 1 w l 

7.51 (dd. 7 = 8.0 Hz, 4H>, 7.37 (t. /= 7.4 Hz, 2{i; 
7 26 (q, / = 7.2 Hz, 3H). 6.81 (s, IH), 4.79 (s, 2H), 
3 89 (s 2H), 3.48 (t. 7= 7.1 Hz, 2H). 2 64 (t, / = 
7.7 Hz? 2H), 2.56 (t, /= 5.1 Hz, 2H), 2.32 (t, / = 
6.9 Hz, IH) 


8 




10.54 (s, 1H>. 7.71 (dd, /= 7.9 Hz. 3H), 7.54 I U, 
IH) 7.Ii-7.33 (m. 2H), 7.24(d. 7= 7.8 Hz. IH). 6 64 
S/1H). 3.67 (s. 2H). 3.40 (s. 2H . 2.69 it, J= 6.7 
rtz 2H) 2.57 (s, 2H), 2.41 (s, 2H), 1.86 (s, 2H) 



7>^<^| 1. ^ 

4. 

»9> 1-1. HDAC^ ^SflS ^ 

so ^(HeLa) *i ^ 4<>Ml^aMI HDAC H** 

^^^M 7lH(Fluorescent Activity Assay/Drug Discovery Kit. Biomol , USA) 

^a>^ a^ltb 7l«- °l-8-*rfe *^8^S.^ 3^* *+ *<>1\* 

(Fluorogenic Histone Deacetylase Lysyl Substrate)* o^M, ^Hl^Hl «^ 

<* *|«| *M*7l (acetyl group)7> ^si^i, o] 71^*1 360 nm^ «^7l (excitation) 
460 nm^ ##(emmition) sWQ iflte ^e}# S*>1^. 
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> £ ^fi AA (O.Ol-lOyM)SL ^T.fl*Hr iW<1 ^ C MW 

o>X| »J9S.* 20£# ^-g-^m 4^-, #7fl*ll(developer)l- ^ 7 >^ * 350 mS * 

o^7] 460 nm3 4**- ^^Sftt*. IC 5 0 <**I4* 0 1 

2> 4^441-* *>7l a 5^1 M-bH^CS.^ AAfe IC 5 o's<l, A^r IC5o's<5, Bfe IC5o's<10 

^ Or IC50 ' s>10-§- . 
3> Z}7) S. 541 «W 3 d l i^o>4^^o>^ *|4MH3* 343. 43}., * 

54> 1-2. ^ 0 <Mli3 ^^^1^3 

55> f^S^ PC-3 Stt MDA-MB-231 (ATCC, *1^0* 10% i 3) 0 r (Fetal 

Bovine Serum; FBS)*1 3L^€ RPMI 1640 *W* ^*r^*r 

^ nflfe, 5% i Bfl^V ^^-1: RPMI 1640 ufl^H 5 x 10* cells/mt)^ 

Afli* 96^ fJ|olH6fl * 5% C0 2 , 37TC^>H ^fl^r^. €r^tr *WV 

4^ al-3*** >fla ^-S.* 4^*>7l ^SAltKTime zero, 

T 0 ) t-^H^l 50% BBmS-SaHlJE^hi- €^ 50^ 3.^31 <$%SL3, 

5^4. iWl-i- *)Bl* 48Am ol^ofl 50% H5l#S^HlB^ 50 

^ y%6\ AflS.^ 5L^%t±. 7>^xl^ ^51^ 0.01, 0.03, 0.1. 

0.3, 1 sk/wV} QSL* ui^tr «MSfe -*»**3. >M*fca 4a*l*L * 0.1% *H1 

£ A>ofl BCsulphorhodamine B; SRB)^ 0.4% *«** 100 7>*r^ 4 
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£€■ , 8'««W5ft4. 30 ^ *9-*l$ 0.1% oV^H^S. Afl3*fca CfA] ^ofl^ ^X\^\ 

JM 10 mM *1M^(pH 10.5)1- 7>*H 540 nm^M 

£» tfl2^ofl tfl^ ^, <MS.3 ^#-8: 50% s^Hr ^S.(IC 5 o( 

«/nt))* -st^i-s^. 

> *>7l a 5*11 ^ ^ AAfe IC 50 's<l, Afe IC 5 o's< 

5 ; B ^ ic 50 's<10 ^ Ctt IC 5 o's>10-i: ¥ *J*R ^BlcH^(Adriamycin) tfl 

til A»£^#*1*IUHJ iLSL AA*r tB* (l-2«fl), A*r «TO (3-5*11), Bfe (5-10*A) ^ C 
^ (loufl o]^-)^ ^Dl^). 

■7> *>7l a 541 v+^-Vi 2*1 HDAC^l a?**!*^ ^°^13L (PC-3)^ ^^^H 



58> [3. 5] 



4*14 


hdac *i*ni-y 


TOWI (FC-3 MDA-MB-231) 


1 


AA 


A 


2 


A 


AA 


3 


A 




4 






5 




AA 


6 


C 


A 


7 


AA 


AA 


8 AA 


AAA 



159> ^ofl 2. ^ ^ ^ 
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25£g^ ICR*) p>^(tfl^^^)^ 235dl0gSl ^*8*PMI(SPF) ^H^-H-Sr^ 
(Sprague Dawley, Biogenetics*}) 2flBt ^4 io»\^ 4^3. £ ^ *5L 

3fl 600mg/kg, 3000mg/kg, lOOmg/kg^ -g-^-SL * 24*1 # 

t«5fc«* «tHfr ««« **V* ^ ttSft^. * **** 

33> *fl;*H 1. ^2: 

64> 41*141 1 SHH£ 300 mg 

65> -f}-^ 100 mg 

.66> ^a. 10 mg 

J37> ^7l^ 7l^S.ofl ^31 *H A3i^. 



i68> *j|;*j|cfl 2. 

169> -&*H 2 50 mg 

170> 100 mg 
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1020^^2713 " * r 

> 100 mg 

> i^l^^AV p>zLtfl^ 2 mg 

*> 3. #<M^ *i|2 

5> -^H 3 50 mg 

6> 100 mg 

7> -n-^ 100 mg 

'8> ^t|]o]-^AV ti}.^Lvil^ 2 mg 



80> ^cfl 4. 

8i> 4 sj-^-l- 50 mg 

82> ^A>-g- ^tS" 3^ 

183> p H 2^*11 ^ 

L84> JfJ**) ^A>^^ *ft2#HH ^ 1 «*(2 ■£) -*7li| ^j* 



185> *f|*j|6i| 5. *i|2: 
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A^jdJ 5 SHHi- 1000 «« 

20 g 

©1 20 g 

3*H^ 7>*M 3*0 iooo mes. #^$4. W*l 6 -W ^ 7 1^ 

£^ ^"B". ^€*>^l ^^1^ >112:*>^^. 



•g- M^^f) *W Sl-W^ ^^M^^^ICHi stone Deacetylase)-!- ^-g-^^-S. 
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WW 11 



(i) 

Xfe -OH, -NHOH, -NH0CH 2 Ph, , 
n * 1 5^ 3*r°l^, 

R' 4^71 MMW *\Q7]°]3-, 

HLfe o]^ <*Htt4. 
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MJW 3] 

M_ H^-Al-3-(l-M-2L^^-2-^-^ ^1-2-^-2.5-^ *1 H SL-IH-^ «-3-«J )-H3.*l 
*1S. (le 1 ), 

-3-( 1-^1 «-2-*i-2 , 5-ti| "Si H.S.-1H-^ f-3-^)-££^ &o}v) S (2h' ) . 
3-U- ^m-2-^-2,5-^*lH.S-lH-3^1--3-^)-N-«lH.^l-HS.3i)-8:6>PlH. (3h') ; 
N .^=^Al- 3 -[l-(2-M-H^€-l-^-^€)-2-^i-2 f 5-^^^-lH-^l:-3-^]-SS3q^ 

6>PlS. (4n') f 

N- *lH.^Al-3-[l-(2-^H^^-2-^-^€)-2-^^-2,5-^*l^S-lH-^l:-3-^]-HS.5X|^ 
°Mi (5n'), 

N-«| H^Al- 3 -[2-4^-l-(2-B] i*-2-*MI « )-2 , 5-^ *1 SS.-HM *-3-^]-HiM £r«> 
= (6n'), 

3-[l-(3- tiH^-4-^-SS^)-2-^-2,5-tq*l^-lH-^€-3-^]-N-^^^l-M^^ 
oH = (7w'), 

N -*l«Al-3-[l-(3-^H^€-2-^-HS^)-2-^^-2,5-^^^-lH-^#-3-^]-HS^ 
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